FORMATION  OF  URINE         303
his studies of the structure of the glomerulus Bowman con-
cluded that it served simply as a filter to remove water and salts
from the plasma. Though others have contended that the
layer of Bowman's capsule covering the capillaries of the glo-
merular tuft actually secreted these urinary constituents, the
former view is now universally accepted. The glomerular
membrane acts in a purely passive manner, its cells, unlike
those of a true gland, possessing no secretory function.
Filtration through the glomerulus. Let us now consider the
filtration process in greater detail. Filtration through a mem-
brane may be defined as the separation, by gravity or pressure,
of liquid and such materials as can pass through the membrane
from other materials to which it is impermeable. Water, salts,
and other substances of relatively small molecular size pass
through the capillary walls of the glomerulus into Bowman's
capsule, but the capillary membrane is impermeable to the blood
cells and the plasma colloids (proteins). If there were no pro-
teins or other colloids of comparable molecular size in the
blood plasma, the force driving water and salts from the capil-
laries of the tuft into the cavity of Bowman's capsule would
be equal to about 65 mm. Hg, that is, the difference between the
capillary blood pressure (70 mm. Hg or so) and the pressure in
Bowman's capsule (about 5 mm. Hg). But the plasma pro-
teins, since the glomerular membrane is impermeable to them,
exert an osmotic pressure (see p. 64) which opposes the blood
pressure. This force acts to hold water and dissolved sub-
stances within the vessels, and must be overcome by the hy-
draulic force of the blood in the glomerular capillaries. The
capillary blood pressure must be higher, therefore, than the
osmotic pressure of the plasma colloids (proteins), in order for
filtration to occur. The osmotic pressure of the plasma pro-
teins is around 25 mm. Hg. Therefore, the actual driving force,
or effective filtration pressure, in millimeters of mercury is as
follows (see also Fig. 7-6):
70    -    30    -       5       =    45
Blood        Osmotic      Pressure in       Effective
pressure       pressure         capsule         filtration